Layer-By-Layer: Building a 3D Printing Service from the Ground Up by Calderwood, Jessica & Teetor, Travis S.
LAYER BY LAYER
BUILDING A 3D PRINTING SERVICE 
FROM THE GROUND UP
Image: Nattawan Wood
WHAT IS 3D PRINTING?
• General overview of technology
• Terminology
• Fused Deposition Modeling (FDM) – process of melting 
layers together
• Slicing – turns digital 3D models (STL) into thin layers
• Filament – material used to print (PLA and ABS)
• Extruder – draws layers at different “resolutions” 
0.1mm – 0.3 mm; like a hot glue gun
• Build Plate – printing surface (tip: use painter’s tape)
PS - If you like any of our wording, approaches, etc…, 
please feel free to borrow/copy anything you see.
WHAT IS 3D PRINTING?
INITIAL INVESTIGATIONS: ENVIRONMENTAL SCAN
• Questions we asked:
• What’s available on campus already? 
• What does the community have to 
offer? 
• What are other institutions doing?
INITIAL INVESTIGATIONS: USER BASE
• Questions:
• Who will have access? When?
• What does your user base need?
• Use these answers to determine 






• Right to refuse service –
dangerous, harmful material, 
poorly designed items
• To clean or not to clean; quality 
guarantee
• Level of access to printers and 
referrals
• Prioritizing requests – academic 
versus personal
• Modeling Resources –
http://www.library.arizona.edu/se
rvices/print/3D/about
INITIAL INVESTIGATIONS: POLICIES - COPYRIGHT
Notice concerning copyright and other intellectual property restrictions
The copyright law of the United States (Title 17, United States Code) governs the making of photocopies or other 
reproductions of copyrighted material.
Under certain conditions specified in the law, libraries and archives are authorized to furnish a photocopy or other 
reproduction. One of these specific conditions is that the photocopy or reproduction is not to be "used for any purpose other
than private study, scholarship, or research." If a user makes a request for, or later uses, a photocopy or reproduction for 
purposes in excess of "fair use," that user may be liable for copyright infringement.
This institution reserves the right to refuse to accept a copying order if, in its judgment, fulfillment of the order would involve 
violation of copyright or other intellectual property laws.
I acknowledge, represent, and warrant as follows:
• I have read, understand, and will comply with the notice posted above.
• I grant permission to the University of Arizona and its agents to reproduce the photocopy or other reproduction and return 
them to me, and I have the legal right and authority to grant this permission.
• I will use the photocopy or other reproduction only for private study, scholarship, or research. 
• I will not use them for any commercial purpose or allow any third party to do so.
IMPLEMENTATION: EQUIPMENT COSTS
• MakerBot Replicator 2: $2,200 
• Glass Build Plate: $275
• Painters Tape: $50
• Filament: $500
• MakerCare Service Plan: $350
Total initial cost: $3,375
IMPLEMENTATION: STAFFING
• Staff Support ~0.5 FTE - Job Descriptions : 
• ~0.25 FTE - 3D Printing training and coordination 
of issues.  Assessment and benchmarking to make 
recommendations for supply, refresh, changes in 
technology or policy and procedures; provide 
software and technology support and training for 
library staff, part-time student employees and 
library customers
• ~0.1 FTE - 3D printing support. Assists with 
training of staff, part-time student employees, and 
customers. Assists with managing procedures.
• ~0.1 FTE – 3D printing queue processing
• Student Support – added to existing duties
PROCESS WORKFLOWS
• How will jobs be submitted? 
• Where will the files be stored?
• Who will do the actual printing?
• How will we communicate with customers?








• Delivery Info – date needed, who will pick 
up
• Print Specifications – dimensions, color, infill, 
resolution
• Pre-authorization and agreement
• Metrics – what data do you need them to 
supply?
INSERT SS OF SUBMISSION FORM
IMPLEMENTATION: TRAINING
• Initial Training & Learning as we go 




• Frequent email communication




• Affiliation (Undergraduate, 
Graduate, Faculty, Staff, 
Community, etc)








• 3d printing gave us the 
unique opportunity to 
work with other 
departments outside of 
our standard scope
A 3D PRINTED BRAIN
“I'm a doctoral student who 
studies language in the 
brain using functional MRI 
for people who have had 
strokes. And of course I've 
been in the scanner myself 
to test the paradigms, etc... 
so, this happens to be a 
high resolution scan of my 
own brain, haha.”
“I don't want to exploit the Library services - I want any further 
printing of these brains that I do to at least be aligned with the 
Library goals and if possible actually *benefit* the library and/or 
future of the printing services, if at all possible. Remember, I'm a PhD 
student so the health of the library is fundamental to my career, so I'm 
willing to do anything I can to support you guys with my 
research/academic activities.”
MARKETING
• Digital Signage 










• Be prepared for 
anything
• Flexibility is necessary
• Don’t be afraid to get 
dirty!
“REMIXED” SCULPTURE ACTIVITY
NEXT STEPS: WHAT IS 3D SCANNING?
3D Scanning is taking a full set of 
snapshots of an object and stitching 
them together to create a 3D 
model. The model can then be used 
for 3D printing, diagraming, or 
analysis.
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